SPECIFICATION 
TRANSFER SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a transfer system for carrying out the 

assembling of parts to a work, while circulating the work along a transfer line forming 

a closed loop. 
BACKGROUND ART 

[0002] Such a transfer system for carrying out the assembling of parts, while 
circulating a pallet with a work placed thereon along a transfer line forming a closed 
loop is conventionally known (see Japanese Patent Publication No.4-57555). In the 
above known transfer system, a pallet-shaped carriage on which a work can be 
placed is circulated on rails placed along a quadrilateral transfer line. In this case, 
the carriage is allowed to travel by connecting and disconnecting an endless chain, 
circulatively driven along the rails by a drive source, to or from the carriage, or the 
carriage is allowed to travel pitch by pitch by bringing the carriage into and out of 
engagement with a rack which is reciprocally driven through a predetermined 
distance along the rails by a drive source, and during this time, the assembling of 
parts to the work placed on the carriage is carried out. 

[0003] However, since it is necessary to supply parts to be assembled to a work 
from the outside, to the carriage in succession, the above known system suffers from 



a problem that, when a plurality of transfer lines are additionally provided in the 

system, it is difficult to secure a space for smoothly supplying the parts to these 

transfer lines and to enhance the working efficiency. 
DISCLOSURE OF THE INVENTION 

[0004] The present invention has been accomplished in view of the above 
circumstances, and it is an object of the present invention to provide a transfer 
system for assembling parts to a work while circulating the work along a plurality of 
transfer lines each forming a close loop, in which the transfer lines can be disposed 
in a required minimum space while securing smooth supply and discharge of the 
works and parts with respect to the transfer lines. 

[0005] To achieve the object, according to a first feature of the present invention, 
there is provided a transfer system comprising transfer lines each of which forms a 
closed loop and has transfer-in stations and transfer-out stations for assembling 
parts to a work, while circulating the work along the transfer line; a work and part 
transfer passage for transferring the work and the parts; and sub-transfer-passages 
branching out from the work and part transfer passage; wherein longitudinal ends of 
each of the transfer lines face a side of the work and part transfer passage; wherein 
the transfer-in stations and the transfer-out stations are disposed at each of the 
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longitudinal ends of each of the transfer lines; and wherein the 
sub-transfer-passages are disposed on longitudinally sides of the transfer lines. 
[0006] With the above arrangement, the longitudinal ends of each of the plural 
transfer lines face a side of the work and part transfer passage, and the transfer-in 
stations and the transfer-out stations are disposed at each of the longitudinal ends of 
each of the transfer lines. Therefore, the plurality of the transfer lines can be 
compactly disposed in a required minimum space while facilitating smooth supply 
and discharge of the works and parts, from the common work and part transfer 
passage, with respect to the plurality of the transfer lines. Further, the 
sub-transfer-passages branching out from the work and part transfer passage are 
disposed on longitudinally sides of the transfer lines. Therefore, it is possible to 
easily supply the parts to the intermediate portions of the transfer lines. 
[0007] According to a second feature of the present invention, in addition to the first 
feature, there is provided a transfer system wherein longitudinal ends of a pair of the 
transfer lines face opposite sides of the work and part transfer passage. 
[0008] With the above arrangement, since the longitudinal ends of the pair of the 
transfer lines face opposite sides of the work and part transfer passage, it is possible 
to effectively utilize a narrow long space to compactly dispose therein the pair of the 
transfer lines. 
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[0009] According to a third feature of the present invention, in addition to the second 
feature, there is provided a transfer system, wherein transfer directions of the pair of 
the transfer lines disposed on the opposite sides of the work and part transfer 
passage are reverse to each other, the transfer-in stations of one transfer line 
oppose to the same of the other transfer line, with the work and part transfer 
passage therebetween; and the transfer-out stations of one transfer line oppose to 
the same of the other transfer line, with the work and part transfer passage 
therebetween. 

[0010] With the above arrangement, the transfer directions of the pair of the transfer 
lines disposed on the opposite sides of the work and part transfer passage are 
reverse to each other, the transfer-in stations of one transfer line oppose to the same 
of the other transfer line, with the work and part transfer passage therebetween; and 
the transfer-out stations of one transfer line oppose to the same of the other transfer 
line, with the work and part transfer passage therebetween. Therefore, it is possible 
to further smoothly perform the supply and discharge between the work and part 
transfer passage and the transfer lines. 

[0011] According to a fourth feature of the present invention, in addition to the first 
feature, there is provided a transfer system, wherein a pair of the transfer lines are 
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disposed along one side of the sub-transfer-passages, and another pair of the 
transfer lines are disposed along the other side of the sub-transfer-passages. 
[0012] With the above arrangement, since the pair of the transfer lines are disposed 
along one side of the sub-transfer-passages, and another pair of the transfer lines 
are disposed along the other side of the sub-transfer-passages, it is possible to 
smoothly perform the supply and discharge between the work and part transfer 
passage and the total four transfer lines while compactly disposing the four transfer 
lines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Figs.1 to 9 show one embodiment of the present invention, wherein Fig.1 is a 
plan view of a sub-line for sub-assembling a door of an automobile; Fig.2 is a 
sectional view taken along a line 2-2 in Fig.1; Fig. 3 is a view taken along a line 3-3 in 
Fig.1; Fig.4 is a sectional view taken along a line 4-4 in Fig.1; Fig. 5 is an enlarged 
view of a portion indicated by 5 in Fig.1; Fig. 6 is a view taken in the direction of an 
arrow 6 in Fig. 5; Fig. 7 is a view taken in the direction of an arrow 7 in Fig. 5; and 
Figs.8A and 8B are views for explaining the operation of a traverser. Fig. 9 is a view 
showing a combination of four sub-lines for sub-assembling a rear door, a tail gate, a 
front door and a bonnet hood. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] As shown in Fig.1 , a transfer system of this embodiment is utilized in a 

sub-line provided sideways of a main line for assembling an automobile, and is 

operable to assemble parts by an operator riding on a pallet P, while circulating left 

and right rear doors D L and D R as works removed from a vehicle body of an 

automobile flowing in a main line on a closed transfer line L in a state in which they 

have been placed on the pallet P. The left and right rear doors D L and D R having 

the parts assembled thereto are returned to the main line where they are attached 

again to the vehicle body of the automobile. 

[0015] The transfer line L in the transfer system is comprised of a first conveyer Ci 
and a second conveyer C 2 disposed in parallel to each other, a first traverser Ti 
extending from a terminal end of the first conveyer Ci toward a start end of the 
second conveyer C 2> and a second traverser T 2 extending from a terminal end of the 
second conveyer C 2 toward a start end of the first conveyer Ci . The entire transfer 
line L is formed into a rectangular shape having long sides along transferring 
directions of the first and second conveyers Ci and C 2 and short sides along 
transferring directions of the first and second traversers Ti and T 2 . 
[0016] A work transfer-in station Si and a work transfer-out station S 2 are disposed 
adjacent each other sideways of the first conveyer Ci. The doors D L and D R 
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transferred from the main line by a carriage (not shown) are temporarily stored in the 
work transfer-in station Si, and a pair of the left and right doors D L and D R are 
sequentially transported from the work transfer-in station Si onto each of the pallets 
P of the transfer system at a transporting device The pallet P which has 
received the pair of the left and right doors D L and D R in the work transfer-in station 
St is circulated from the terminal end of the first conveyer Ci on the first traverser Ti, 
the second conveyer C2, the second traverser T 2 and the first conveyer C1. When 
the doors D L and D R to which the parts have been attached during this time reach 
the work transfer-out station S 2 , they are expelled from the pallet P by a transporting 
device B 2 . A predetermined numbers of the doors Dl and D R are placed onto the 
carriage and returned to the main line. 

[0017] The structure of the pallet P will be described with reference to Figs. 5 to 7. 
[0018] The pallet P includes a base plate 11 formed into a quadrilateral plate-shape, 
and four casters 1 2 are mounted on a lower surface of the base plate 1 1 . Each of 
the first and second conveyers and C 2 has a pair of rails 13, 13, so that the four 
casters 12 are guided on the rails 13, 13. A pair of guide rollers 14, 14 are 
respectively provided in the vicinity of the two casters 12, 12 on laterally one side of 
the pallet P, so that the casters 12 is prevented from being derailed from the rails 13, 
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13 by rolling of the guide rollers 14, 14 along opposite side surfaces of either one of 
the rails 13. 

[0019] Two door supporting jigs 15 and 16 forming work supporting jigs of the 
present invention are raised on an upper surface of the pallet P. The left door D L is 
supported in a righted attitude on a support arm 1 5 2 which is provided on one of the 
door supporting jigs 15 and lifted and lowered by an air cylinder 15i, and the right 
door D R is supported in a righted attitude on a support arm 16 2 which is provided on 
the other door supporting jig 16 and lifted and lowered by an air cylinder 16-}. A tray 
support 17 forming a part support of the present invention is provided at laterally one 
side of the pallet P to protrude in a lateral direction, so that a multi-stage part tray 18, 
on which parts pi to p 5 (a window glass, an inner panel, a small-size part and the 
like) to be assembled to each of the doors D L and D R placed on the pallet P have 
previously been set, can be placed on the tray support 17. 

[0020] An air tank 19 filled with air is mounted on the pallet P, so that air for driving 
the air cylinders 15i and 16i and air for driving an air tool T such as an impact 
wrench for assisting in the assembling of the parts p^ to p 5 on the pallet P are 
supplied from the air tank 19. More specifically, a piping Li extending from the air 
tank 1 9 is connected to the air cylinder 1 5 n of the door support jig 1 5 for the left door 
D L and to an air tool connection 39 provided in the vicinity of the air cylinder 15-j, and 
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the air tool T is releasably connected to the air tool connection 39 through an air 
hose 40. Likewise, a piping l_2 extending from the air tank 19 is connected to the air 
cylinder 1 61 of the door support jig 1 6 for the right door D R and to an air tool 
connection 41 provided in the vicinity of the air cylinder 16i, and the air tool T is 
releasably connected to the air tool connection 41 through an air hose 42. 
[0021] A coupling 20 and a piping L 3 for supplementing air to the air tank 19 from 
the outside are mounted on the tray support 17 of the pallet P. 
[0022] The structures of the first and second conveyers Ci and C 2 will be described 
below with reference to Figs.1 , 2 and 4. The first and second conveyers Ci and C2 
are disposed point-symmetrical with respect to the center of the transfer system and 
have substantially the same structure and hence, the structure of the first conveyer 
Ci will be described below as a representative. 

[0023] The first conveyer Ci includes the pair of left and right rails 13, 13 for guiding 
the four casters 12 of the pallet P, and opposite ends of the rails 13, 13 extend within 
the first and second traversers and T 2 . A pair of left and right transfer-in drive 
rollers 21 , 21 and a pair of main drive rollers 22, 22 are mounted at the start end of 
the first conveyer C^, and a pair of left and right brake rollers 23, 23 and a pair of left 
and right transfer-out drive rollers 24, 24 are mounted at the terminal end of the first 
conveyer Ci. Each of the rollers 21 , 21 ; 22, 22; 23, 23; and 24, 24 forming friction 
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rollers of the present invention is formed of a elastic material such as a rubber, and 
driven by a motor 25 mounted at a lower portion thereof to abut against the left and 
right long sides of the pallet P to generate a driving force or a braking force. The 
pallets P are moved by abutment of the rollers 21, 21; 22, 22; 23, 23; and 24, 24 
formed of such an elastic material and hence, the structure of the drive system for 
the first and second conveyers Ci and C2 can be extremely simplified, and also the 
generation of a vibration and a noise can be maintained to the minimum to drive the 
pallets P smoothly. 

[0024] A plurality of the pallets P are disposed without gaps on the first conveyer C 1} 
and the main drive rollers 22, 22 urge the plurality of pallets P laying on the first 
conveyer C1 from the rear to move them simultaneously by continuously driving one 
pallet P located at the start end of the first conveyer C1 at a low speed. The brake 
rollers 23, 23 apply a braking force to one of the plurality of pallets P moved by the 
main drive rollers 22, 22, which is located at the terminal end of the first conveyer Ci, 
thereby preventing the pallet P from overrunning onto the first traverser T1. The 
transfer-out drive rollers 24, 24 are driven at a speed higher than that of the main 
drive rollers 22, 22, when one pallet P located at the terminal end of the first 
conveyer Ci is to be separated from the succeeding pallet P and moved to the start 
end of the first traverser T1. The transfer-in drive rollers 21 , 21 are driven at a 
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speed higher than that of the main drive rollers 22, 22, when one pallet P located at 

the terminal end of the second traverser T 2 is to be moved to the start end of the first 

conveyer Ci to catch up with the final pallet P on the first conveyer Ci. 

[0025] A loaded tray transfer-in station S 3 is provided at the start end of the second 

conveyer C 2 for supplying the part tray 1 8 on which the parts to p 4 to be 

assembled to the doors D L and D R placed on the pallet P have been set. 

[0026] The structures of the first and second traversers Ti and T 2 will be described 

below with reference to Figs.1 , 3 and 4. The first and second traversers T^ and T 2 

are disposed point-symmetrically with respect to the center of the transfer system 

and have substantially the same structure and hence, the structure of the first 

traverser Tt will be described below as a representative. 

[0027] The first traverser has three roller conveyers 26, 27 and 28 capable of 
supporting the lower surface of the pallet P. The roller conveyers 26, 27 and 28 are 
disposed in line from the terminal end of the first conveyer Ci toward the start end of 
the second conveyer C 2 . Each of the roller conveyers 26, 27 and 28 is capable of 
being lifted and lowered synchronously by cylinders 29, and the level of the transfer 
surface thereof in a lifted position is higher than the level of the lower surface of the 
pallet P on the first and second conveyers and C 2 , while the level of the transfer 
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surface thereof in a lowered position is lower than the level of the lower surface of 
the pallet P on the first and second conveyers Ci and C 2 . 

[0028] Each roller of the roller conveyers 26, 27 and 28 is a free roller having no 
drive source, and the movement of the pallet P is carried out by a rodless cylinder 30 
disposed along one side of the first traverser TV An output member 31 reciprocally 
movable along the rodless cylinder 30 is capable of being righted up and tilted down. 
The righted-up output member 31 is engaged with one of short sides of the pallet P, 
and the tilted-down output member 31 is retreated downwards, so that it does not 
interfere with the pallet P. 

[0029] Two stoppers 32, 32 are provided at the start end of the first traverser Ti and 
capable of abutting against the front short side of the pallet P in an advancing 
direction of the pallet P to stop the pallet P moved from the first conveyer to the 
start end of the first traverser T v Two stoppers 33, 33 are provided at the terminal 
end of the first traverser Ti and capable of abutting against the front long side of the 
pallet P in the advancing direction of the pallet P to stop the pallet P moved from the 
start end of the first traverser Ti to the terminal thereof. Provided at one side of the 
first traverser Ti are two guide rollers 34, 34 for guiding the right short side of the 
pallet P in the advancing direction, and a single guide rail 35. 
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[0030] A rodless cylinder 36 is mounted between the terminal end of the first 
traverser Ti and the start end of the second conveyer C2, and an output member 37 
reciprocally movable along the rodless cylinder 36 is capable of being righted up and 
tilted down between a position in which it engages the lower surface of the pallet P 
and a position in which it does not interfere with the lower surface of the pallet P. 
[0031] An empty-tray transfer-out station S4 for discharging the empty part tray 18 
from the pallet P is provided at the terminal end of the first traverser T1. An air 
supply means 38 is provided in the empty-tray transfer-out station S 4 and connected 
to the coupling 20 mounted on the pallet P for supplying air. 
[0032] The operation of the embodiment of the present invention having the 
above-described arrangement will be described below. 

[0033] When empty one of the plurality of pallets P moved on the first conveyer C1 
at a low speed, which is first in the advancing direction, is passed through the work 
transfer-in station S<[ % a pair of left and right doors D L and D R are transported to the 
door support jigs 15 and 16 of such empty pallet P by the transporting device B1. At 
this time, the plurality of pallets P are connected together in close contact with one 
another on the first conveyer C1, and the pallet P lying at the terminal end of the 
second traverser T 2 is in succession behind a pallet in the advancing direction, 
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which lies at the end of the plurality of pallets P in the advancing direction (namely, 
behind the pallet P lying at the start end of the first conveyer Ci). 
[0034] When the pallet P having the doors D L and D R transported thereto in the 
work transfer-in station Si reaches the position at the transfer-out drive rollers 24, 24 
which are being rotated at a high speed, such pallet P is separated from the 
succeeding pallet P and moved to the start end of the first traverser TV At this time, 
the three roller conveyers 26, 27 and 28 of the first traverser Ti are in their lowered 
positions and hence, the roller conveyer 26 laying between the two rails 13, 13 of the 
first conveyer Ci and the pallet P cannot interfere with each other. The pallet P 
which has newly reached the work transfer-in station Si of the first conveyer Ci is 
braked by contact with the brake rollers 23, 23 generating the braking force and thus, 
is prevented from overrunning to the start end of the first traverser T^. The leading 
pallet P in the advancing direction on the second conveyer C 2 is separated from the 
succeeding pallet P in parallel with the operation of the first conveyer Ci and is 
moved to the start end of the second traverser T 2 . 

[0035] Now, when the pallet P moved from the terminal end of the first conveyer d 
to the start end of the first traverser Ti is put into abutment against the stoppers 32, 
32 and thus stopped, the cylinders 29 are expanded to lift the three roller conveyers 
26, 27 and 28 synchronously, whereby the pallet P is lifted by the roller conveyer 26 
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on the side of the start end (see Fig.8A). Then, when the output member 31 is 
righted up to engage one of the long sides of the pallet P, the pallet P pushed by the 
output member 31 driven by the rodless cylinder 30 is moved on the roller conveyers 
26, 27 and 28 and put into abutment against the stoppers 33, 33 at the terminal end 
of the first traverser Ti and thus stopper (see Fig.8B). At this time, there is no 
possibility that the pallet P may interfere with the rails 13 of the first and second 
conveyers Ci and C 2l because the roller conveyers 26, 27 and 28 are in their lifted 
positions. 

[0036] When the pallet P has reached the terminal end of the first traverser Ti, the 
cylinders 29 are contracted to lower the roller conveyers 26, 27 and 28, whereby the 
pallet P carried on the roller conveyer 28 is transported onto the rails 13, 13 of the 
second conveyer C 2 . When the pallet P is moved from the start end to the terminal 
end of the first traverser Ti in the above manner, the pallet P is moved in a similar 
action from the start end to the terminal end of the first traverser T^ in parallel with 
the above-described movement. 

[0037] In this manner, the roller conveyers 26, 27 and 28 of the first and second 
traversers Ti and T 2 are lifted and lowered to deliver the pallets P between the first 
and second conveyers Ci and C 2 . Therefore, it is possible to prevent the pallets P 
from interfering with the first and second conveyers C^ and C 2 to smoothly transport 
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the pallets P between the first and second conveyers Ci and C 2 and the first and 
second traversers Ti and T 2 . The central roller conveyer 27 need not be 
necessarily lifted and lowered, and may be fixed in the lifted position. 
[0038] The empty-tray transfer-out station S 4 is provided at the terminal end of the 
first traverser Ti, and the empty part tray 18 supported on the tray support 17 on the 
pallet P is removed and discharged to the empty-tray transfer-out station S 4 by an 
automatic discharge conveyer 39. At the same time, the air supply means 38 
provided in the empty-tray transfer-out station S 4 is connected to the coupling 20 of 
the pallet P, and air is filled into the air tank 19. 

[0039] Since the air tank 19 is mounted on the pallet P, as described above, the 
handling of the air hose can be simplified, as compared with a case where air is 
supplied from the outside of the pallet P. Moreover, even if the pallet P is moved, 
the same air tool T can be used continuously, leading to an enhanced operability. 
Further, air can be supplied to the air tank 19, while the pallet P is being circulated 
along the transfer line L, and hence, it is extremely easy to supply air to the air tank 
19. 

[0040] Then, the pallet P at the terminal end of the first traverser Ti is moved to the 
start end of the second conveyer C 2 by the transfer-in drive rollers 21 , 21 and 
connected to the pallet P at the end of the plurality of pallets P moved at a low speed 
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on the second conveyer C2 in the advancing direction. At this time, the rodless 
cylinder 36 is operated to cause the output member 37 to urge the pallet P, thereby 
assisting in the operation of the transfer-in drive rollers 21,21. In parallel with this, 
the pallet P at the terminal end of the second traverser T 2 is also moved on the first 
conveyer d by the transfer-in drive rollers 21 , 21 and the rodless cylinder 36 and is 
connected to the pallet P at the end of the plurality of pallets P moved at a low speed 
on the first conveyer C1 in the advancing direction. 

[0041] When the pallet P which has moved from the terminal end of the first 
traverser T1 to the start end of the second conveyer C 2 is passed through the loaded 
tray transfer-in station S 3 , the part tray 18, on which the parts pi to p 5 to be 
assembled to the doors D L and D R have been set, is placed on the tray support 17 of 
the pallet P by an automatic supply conveyer 44. 

[0042] Two operators riding on the pallet P complete the operation of assembling 
the parts pi to p 5 on the part tray 18 to the doors D L and D R within a period of 
movement of the pallet P from the first conveyer C1 via the second traverser T 2 to the 
work transfer-out station S 2 of the first conveyer C t . During this time, air for 
operating the air tool T such as the impact wrench is supplied from the air tank 19 
mounted on the pallet P, and air for operating the air cylinders 1 5i and I61 for lifting 
the doors D L and D R to a level suitable for the operation is also supplied from the air 
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tank 1 9. When the pallet P has reached the work transfer-out station S 2 of the first 
conveyer Ci, the doors D L and D R which have been assembled are discharged from 
the pallet P to the work transfer-out station S 2 , thus finishing the process of one 
cycle. 

[0043] By previously mounting the part tray 18, on which the parts pi to p 5 to be 
assembled to the doors D L and D R have been set, on the pallet P, it is unnecessary 
to conduct the sequential supplying of the parts to the pallet P which is being moved, 
leading to a remarkably enhanced operability. 

[0044] As described above, the first and second conveyers Ci and C2 can 
collectively drive the plurality of pallets P connected in contact with one another 
forwards by driving the rearmost pallet P by the main drive rollers 22, 22. 
Therefore, if it is necessary to prolong the lengths of the first and second conveyers 
Ci and C 2 , only the lengths of the rails 13 of the first and second conveyers Ci and 
C 2 may be prolonged, and it is unnecessary to provide any change to the main drive 
rollers 22, 22 and the other rollers 21,21; 23, 23; and 24, 24. Therefore, it is 
extremely easy to modify the length of the transfer line L. 

[0045] Most of the closed transfer line L for circulation of the pallets P are utilized for 
the operation of assembling the parts pi to p 5 and hence, a portion of the transfer 
line L required for only the returning of the empty pallets P is nearly eliminated, 
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thereby providing an effective utilization of a space. On the contrast, in the prior art 
in which a return line for returning an empty pallet P is provided separately from an 
operating line for transferring a loaded pallet P having doors D L and D Rf a space in 
which the returning line is provided is useless. In a system in which a returning line 
is provided within a pit made by drilling a floor surface in order to avoid the 
uselessness of a space, there is a problem that the making of the pit by drilling 
becomes of a large scale and hence, the working cost is increased remarkably. 
With the transfer system according to the present invention, however, it is extremely 
easy to change the length of the transfer line L, and also an assembling line having a 
high operability can be constructed at a minimum space and a minimum equipment 
cost. 

[0046] Further, a working space W 0 is provided inside the transfer line L surrounded 
by the first and second conveyers and C 2 and the first and second traversers Ti 
and T2 (see Figs.1 and 2), and hence, it is possible for the operator to easily access 
any of the pallets P on the transfer line L through the working space W 0 , leading to a 
further enhanced operability. 

[0047] In the above-described transfer lines L, for convenience, the work transfer-in 
stations Si and the work transfer-out stations S 2 are disposed on the side of the first 
conveyers C1; the loaded tray transfer-in station S 3 is disposed at the start end of the 
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second conveyers C 2 ; the empty-tray transfer-out station S 4 is disposed at the 
terminal end of the first traversers TV However, the locations of the station Si to S4 
may be changed as desired. 

[0048] As shown in Fig. 9, four transfer lines L are disposed in a distributed manner 
on opposite left and right sides of a work and part transfer passage 51 extending 
vertically through the center. The left upper transfer line L is used for assembling 
rear doors; the left lower transfer line L is used for assembling a tail gate; the right 
upper transfer line L is used for assembling front doors; and the right lower transfer 
line L is used for assembling a bonnet hood. The transfer line L for assembling rear 
doors and the transfer line L for assembling front doors are disposed along one 
longitudinal side of sub-transfer-passages 52i and 52 2 which branch out from 
opposite sides of the work and part transfer passage 51, and the transfer line L for 
assembling a tail gate and the transfer line L for assembling a bonnet hood are 
disposed along the other longitudinal side of the sub-transfer-passages 52i and 52 2 . 
The work transfer-in stations and the loaded tray transfer-in station S 3 as well as 
the work transfer-out stations S 2 and the empty-tray transfer-out station S 4 are 
disposed at the ends, facing the work and part transfer passage 51 , of each of the 
transfer lines L. 
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[0049] As described above, the longitudinal ends of the plurality of the transfer lines 
L face the work and part transfer passage 51, and the transfer-in stations Si and S3 
as well as the transfer-out stations S 2 and S 4 are disposed at the longitudinal ends of 
each of the transfer lines L. Therefore, the plurality of the transfer lines L can be 
arranged in a required minimum space, while facilitating the supply and discharge of 
the works and parts with respect to the plurality of the transfer lines L. 
[0050] Particularly, since the pair of the right and left transfer lines L (the transfers 
line L for assembling rear doors and the transfers line L for assembling front doors, 
or the transfer line L for assembling a tail gate and the transfers line L for assembling 
a bonnet hood) are deposed in line in right and left directions, the right and left 
transfer lines L can be compactly disposed in a narrow long space. Also, since the 
four transfer lines L are disposed in four directions from the intersection point of the 
work and part transfer passage 51 , the sub-transfer-passages 52 1 and 52 2 , it is 
possible to achieve a further space reduction. Moreover, since the 
sub-transfer-passages 52 1 and 52 2 branch out from the work and part transfer 
passage 51 and extend in the longitudinal direction along all the transfer lines L, it is 
possible to easily supply the parts to the intermediate portions of the transfer lines L 
[0051] Further, the transfer direction is the clockwise in the transfer lines L for 
assembling rear doors and a tail gate on the right side of the work and part transfer 
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passage 51, and the transfer direction is the counterclockwise in the transfer lines L 
for assembling front doors and a bonnet hood on the left side of the work and part 
transfer passage 51 . Therefore, in the transfer line L for assembling rear doors and 
the transfer line L for assembling front doors which oppose to each other with the 
work and part transfer passage 51 therebetween, the transfer-in stations Si and S 3 
of one transfer line L oppose to the same of the other transfer line L, and the 
transfer-out stations S 2 and S 4 of one transfer line L oppose to the same of the other 
transfer line L. As a result, the transfer-in and transfer-out operations of the works 
and parts can be smoothly performed, as compared with the case where the 
transfer-in stations Si and S 3 face the transfer-out stations S 2 and S 4 . This 
advantage is also provided by the layout of the transfer lines L for assembling a tail 
gate and the transfer lines L for assembling a bonnet hood which oppose to each 
other with the work and part transfer passage 51 therebetween. 
[0052] As described above, the employment of this layout ensures that the work and 
part transfer passage 51 can commonly be used by the four transfer lines L and a 
space can be utilized further effectively, and also the length of the transfer lines L 
can be increased or decreased as required. Therefore, it is possible to easily 
accommodate to the change in type of the system or the like. If each of the 
transfer-in stations Si and S 3 and the transfer-out stations S 2 and S 4 is formed of a 
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lifter, and works and parts are transferred in and out through an overhead conveyer, 
the area for the transfer lines L can be reduced. Further, since the working spaces 
Wi to W 4 are provided inside the four transfer lines L, an operator can easily access 
any of the pallets P through the working spaces Wi to W 4 , leading to a further 
enhanced operability. 

[0053] Although the embodiments of the present invention have been described in 

detail, it will be understood that the present invention is not limited to the 

above-described embodiments, and various modifications in design may be made 

without departing from the spirit and scope of the invention defined in the claims. 

[0054] For example, in the present embodiments, the plurality of the transfer lines L 

are disposed on opposite sides of the work and part transfer passage 51, however, 

they may be disposed on one side of the work and part transfer passage 51 . 

[0055] Also, the present invention is applicable to a line for assembling any works 

other than a door, a tail gate and a bonnet hood of an automobile. 
INDUSTRIAL APPLICABILITY 

[0056] As described above, such transfer system according to the present invention 
is useful for carrying out the operation of assembling parts to any work on the pallet 
of the conveyer, and particularly, is suitably applicable to a sub-line for assembling 
sub-assemblies for a four-wheel or two-wheel vehicle. 
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